NON-TECHNICAL SUMMARY
Dynamic effects have featured prominently in recent studies of trade liberalization and integration. Recent calibration studies of the North American Free Trade Agreement (NAFTA), the European Community's economic integration (EC92) programme, and the Uruguay Round of multilateral trade negotiations have all attempted to quantify potential dynamic effects of trade liberalization on economic growth, both due to standard transitional growth effects (i.e., level effects) and due to permanent endogenous growth effects. Dynamic effects have also featured in the policy debate during negotiation and ratification of these agreements and programmes. While the understanding of the relevant mechanisms is incomplete, it is clear that dynamic effects are important, and can probably overwhelm the static efficiency gains. This may be especially true for developing countries, as demonstrated in this paper.
There is now a sizeable theoretical literature linking international trade with endogenous growth. This literature attempts to provide formal mechanisms for the interplay between trade policies and domestic growth, without recourse to exogenous assumptions regarding the sources of growth. The empirical foundations for believing in such a linkage seem compelling, with numerous studies reporting a positive correlation between an "open" trade regime and growth. However, while there appears to be a positive linkage between openness and growth, and while this linkage seems to work indirectly through investment, the results of the cross-country literature do not yet offer strong evidence of any endogenous growth mechanisms at work. Endogenous growth models predict permanent growth effects following policy regime changes, the existence of which cannot be detected through standard cross-country correlation analysis. Indeed, the recent studies that test directly for the implications of endogenous growth models have so far failed to establish anything but a transitory impact from policy reforms.
In parallel with the development of the new endogenous growth theory, some authors have gone back to take a second look at classical growth theory, associated foremost with Solow. Perhaps surprisingly, these authors have found that an augmented version of the Solow growth model that includes accumulation of human capital as well as physical capital provides a good description of the cross-country data. For example, recent evidence points to "conditional convergence," that is, convergence in income per capita across countries controlling for differences in savings rates, human capital and population growth. According to these studies, poorer economies, everything else given, tend to grow faster than their richer counterparts. This is consistent with the transitional dynamics of the Solow model, but somewhat at odds with the endogenous growth theory that (absent adjustment costs or imperfect knowledge transmission) downplays transitional dynamics.
The emphasis of this paper is on the relevance of transitional dynamics in a classical sense, particularly for developing countries. To make the point as clearly as possible, the paper employs a simple Solow growth model, developing the transitional dynamics in detail, and contrasting policy reforms in countries near steady state (developed countries) with countries far from steady state (developing) . It is demonstrated that policy reforms that appear identical in a static framework can have a substantially greater impact on growth of developing country incomes, once induced accumulation affects during transition to steady state have been accounted for. This follows from the acceleration of transitional growth to steady state, which allows higher incomes to be realized at an earlier date. In present value terms, apparently identical trade policy reforms (based on steady state comparisons of real incomes) may be worth, in relative terms, substantially more to developing countries than to developed ones.
Our conclusions may be summarized as follows. Policy reforms have important implications for developing countries that are qualitatively different from those for developed ones. This is because of the impact on transitional growth. By setting their economies on a steeper transitional growth path, a policy reform allows the fruits of development to be realized at an earlier date. Even a modest policy reform worth one percent in static income is in present value "worth" perhaps 50 to 150 percent of initial GDP, depending on initial conditions. The more underdeveloped the economy is initially in relation to its steady state potential, the greater the present value income gain of being set on a steeper transitional growth path. The impact of policy reforms depends crucially on the initial state of development, a lesson that has been largely overlooked in the applied modelling literature.
I. Introduction
There is now a sizeable theoretical literature linking international trade with endogenous growth. This literature attempts to provide formal mechanisms for the interplay between trade policies and income growth, without recourse to exogenous assumptions regarding the sources of growth. The empirical foundations for believing in such a linkage seem compelling, with numerous studies reporting a positive correlation between an "open" trade regime and growth. However, while there appears to be a positive linkage between openness and growth, and while this linkage seems to work indirectly through investment (See, e.g., Levine and Renelt (1992) , and Baldwin and Seghezza (1996) ), the results of the cross-country literature do not offer strong evidence of an endogenous growth mechanism at play. Endogenous growth models predict permanent growth effects following policy regime changes, the existence of which cannot be detected through standard cross-country correlation analysis.
Moreover, the recent studies that test directly for the implications of endogenous growth models have so far failed to establish anything but a transitory impact from policy reforms on growth rates (See Jones, 1995) .
In parallel with the development of the new endogenous growth theory, some authors have gone back to take a second look at classical growth theory, associated foremost with Solow (1956) . They have found that an augmented version of the Solow growth model that includes accumulation of human capital as well as physical capital provides a surprisingly good description of the cross-country data. For example, Mankiw, Romer, and Weil (1992) have found evidence of "conditional convergence," that is, convergence in income per capita across countries controlling for differences in savings rates, human capital, population growth, and other variables that predestine countries for different steady state incomes. In their regressions, the (logarithm of) income per capita in the initial year of their data set (1960) enters with a negative sign, indicating that poorer economies, other things equal, tended to grow faster than their wealthier counterparts. This is consistent with the transitional dynamics of the Solow model, but somewhat at odds with the endogenous growth theory that (absent adjustment costs or imperfect knowledge transmission) downplays transitional dynamics.
At the same time, Mankiw et al. have found that the Solow model performs worse for a sub-sample of 22 OECD countries. (The full data set covers 98 countries).
This suggests, perhaps, that the Solow model is useful for explaining growth based on capital deepening (human and physical) in transition to steady state, which intuitively is a dominant source of growth for developing countries, while being less useful in shedding light on the determinants of steady state growth for developed countries at the technological frontier. Indeed, the Solow model treats steady state growth as exogenous.
Hence, the determinants of worldwide technological change, and the adoption and assimilation of technology to local conditions, lie outside the scope of the traditional model. This is an area where the endogenous growth literature has and will continue to play an important role, although the empirical literature has yet to establish which model specifications and assumptions are empirically relevant.
A common approach in numerical simulation models has been to treat countries at all levels of development as being in steady state, 2 although this is clearly an invalid assumption as shown by the negative coefficient on initial income per capita in crosscountry growth regressions. Arguably, if just a single country is out of steady state, the global system, and its regional subcomponents (including OECD), must be out of steady state as well. If the focus of the analysis is on short term issues, it may not matter much whether a country is (falsely) assumed to be in steady state or not. However, as far as the medium-and long-term impacts of trade policy are concerned, the steady state assumption may overlook important transitory growth effects. This paper shows theoretically that policy reforms can spur growth temporarily, and more so for countries that are far away from their steady state income levels. Thus, policy reforms that appear identical in a static framework can have a qualitatively different impact on developing countries than on developed ones. This is because they may accelerate growth along the transition path, thereby allowing higher incomes to be realized at an earlier date.
The remainder of the paper is organized as follows. Section II briefly reviews the empirical literature on trade and growth, arguing that the positive linkages typically found do not, so far, firmly establish the existence of particular endogenous growth mechanisms. Our maintained hypothesis is instead that cross-country regressions highlight the transitory impact on growth of trade reforms. Section III provides an overview of the treatment of accumulation effects in numerical trade models.
Essentially, starting from the assumption that all countries are initially in steady state, these models solve for the new, post-reform steady state using a macro closure of either a fixed savings rate or a fixed net real return to savings and investment. This assumption may prejudice the results quantitatively, as demonstrated in Section IV. The paper concludes with observations on the implications of this differential impact for quantitative analysis of trade policy, particularly for multi-country models mixing countries at different stages of development.
II. Empirical Studies of Trade and Growth
There is a large literature that has examined the importance of trade liberalization and international openness in fostering economic growth. These studies will be reviewed briefly in subsection II.A. Further, these studies have not always been based on rigorous theoretical models, so the channels through which trade influences economic growth remain unclear.
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Recently, some studies have explicitly examined the empirical validity of the theory of trade and endogenous growth. Coe and Helpman (1993) have examined the extent of international R&D spillovers in relation to economic growth, while Irwin and Klenow (1994) have looked at learning-by-doing spillovers in the semiconductor industry. Jones (1995) has conducted time-series tests of R&D based models of trade and economic growth. Subsection II. B briefly reviews endogenous growth theory to pinpoint testable hypotheses, and then discusses the associated empirical work.
II.A. Empirical Linkages
A pioneering attempt to classify trade regimes was conducted in an NBER study directed by Bhagwati (1978) and Krueger (1978) . A second large-scale attempt to classify countries by trade orientation was conducted by the World Bank (1987) . Four groups of countries were distinguished: (1) strongly outward oriented; (2) moderately outward oriented; (3) moderately inward oriented; and (4) strongly inward oriented. Data on average growth rates per capita over the periods 1963-73, 1974-85, and 1986-92, 6 respectively, suggest that outwardoriented countries on average grow significantly faster than inward-oriented countries (Figure 1 ). Formal statistical confirmation of this pattern has been provided by Alam (1991) .
[Figure 1 about here]
A recent attempt to classify the trade regimes of the 135 countries included in version 5.5 of the Summers and Heston (1991) data set has been undertaken by Sachs and Warner (1995 Michaely (1977) and Feder (1983) , for instance, have found positive correlations between exports and growth.
However, trade flows are at best imperfect proxies for trade policy orientation.
Small countries, for instance, tend to trade more than large countries, given the level of capital is conducive to growth. Moreover, the negative coefficient on initial GDP supports the "catching-up" hypothesis--that countries starting at a lower level of income per capita tend, other things equal, to grow faster during the catch-up process of absorbing the knowledge and technology of the more advanced countries.
Price comparisons have also been used to measure trade orientation. Barro In a cross-sectional study using data for 1967-87, Matin (1992) tested whether the general finding that increased openness improves growth performance holds true for sub-Saharan Africa. This had been questioned by Helleiner (1986) , among others, who argued that a certain level of development is required before the benefits of international trade can be fully realized. The evidence provided by Matin points to a positive link between openness and growth even for the poorest countries. The result was robust to different measures of openness (trade shares, black market premium, the HaleviThomas index of trade liberalization, and Dollar's index of outward orientation), and to the inclusion of other policy variables. Furthermore, the estimated coefficients did not differ significantly from those of a control sample of other North African countries. That is, the openness-growth performance link seemed to be as strong for sub-Saharan Africa as for other parts of the continent. 7 However, there is some evidence based on a broader set of countries, which suggests that the trade-growth link may be stronger for medium-income countries than for low-income countries (see, for instance, Michaely (1977) and Ram (1985) ). Nevertheless, the stronger link found for medium-income countries might simply reflect a more consistent set of economic policies in medium-income countries, and not an inherently stronger trade-growth linkage. Levine and Renelt (1992) tested the robustness of cross-country regressions. They made the following intriguing observation: "Given that over 50 variables have been found to be significantly correlated with growth in at least one regression, readers may be uncertain as to the confidence they should place in the findings of any one study (p. 942)." Testing the robustness of coefficient estimates with respect to alteration in the set of explanatory variables, they were able to identify two "robust" correlations: first, a positive correlation between growth and investment as a share of GDP; and second, a positive correlation between investment as a share of GDP and trade as a share of GDP.
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The Levine and Renelt result of investment-induced growth stimulated by trade liberalization has recently been confirmed empirically by Baldwin and Seghezza (1996) . through investment. Indeed, in contrast to the specification adopted in many endogenous growth models, they found no evidence for "direct" trade-induced technology-led growth. More precisely, system estimation found that trade barriers were not significant in the growth equation when they were also included in the investment equations. However, as they point out, the apparent absence of a direct linkage may be due to a close correlation between capital investment and technological progress that makes it problematic to isolate the impact of trade on endogenous growth. In each theory, there is a dynamic spillover or externality of some type from the growth-generating activity to the rest of the economy (and possibly to the rest of the world), and this spillover allows economies to escape the strait-jacket of diminishing returns which otherwise inevitably brings growth back to the exogenous rate in traditional growth models. Learning-by-doing in the production of existing goods, for example, must be at least partially applicable to the production of other products. That is, there must be a spillover from learning-by-doing to generate sustained economic growth. In theories based on R&D investment, skilled labour is used to create blueprints for new products. To generate continual new product introduction and growth, external benefits must result from R&D activity. That is, the amount of skilled labour needed to develop a new blueprint must fall as the level of general knowledge increases. Without spillover benefits, improved incentives for R&D yield an increase in the level of output per worker, but with no permanent effects on growth.
The new growth theory emphasises how forward-looking investment by firms (and workers in the case of schooling) in response to market incentives could give rise to economic growth without the need to assume that technical change occurs exogenously.
However, a significant additional step is needed to link trade and trade liberalization to models of endogenous innovation and growth. In particular, to affect growth, trade liberalization must change the conditions underlying growth.
The various linkages between trade and growth in endogenous growth models of knowledge accumulation via R&D have been thoroughly catalogued and analyzed in Grossman and Helpman (1992) . International trade may affect the underlying conditions for growth by expanding the potential market size, allowing firms to spread the costs of R&D over greater volumes. This will stimulate innovative activities, but it will not lead to sustained growth unless the R&D sector generates spillovers or additions to the general stock of knowledge from which subsequent innovations can benefit. Essentially, the cost of each innovation must fall because of the larger stock of knowledge available to draw from. This is a testable hypothesis that seems to be partially refuted by data, which instead suggests that more resources need to be devoted to R&D over time to keep up the momentum in particular innovative activities.
One strand of the empirical literature tests for certain critical elements of the endogenous growth theory, such as learning externalities. Along these lines, Irwin and Klenow (1994) used data on the semiconductor industry to test for the existence of learning spillovers, both nationally and internationally. They employed quarterly data on the average industry selling price and on shipments by each of 32 firms from 1974 QI to 1992 Q4 for each of seven generations of dynamic random access memory (DRAM) chips. They have found that firms learned three times more from their own production experience than from that of other firms (domestic and foreign). Notwithstanding this, because world output was large in relation to a typical firm's output, international learning spillovers were still important sources of productivity growth for semiconductor firms. However, Irwin and Klenow found little evidence of learning spillovers from one generation of DRAM chips to another, thereby providing little support for explaining the superior growth performance of countries like Korea based on endogenous growth models with learning-by-doing, as in Lucas (1993) . Coe and Helpman (1993) examined the empirical relationship between domestic and foreign R&D stocks and total factor productivity (TFP) growth using a pooled data set consisting of 21 OECD countries (plus Israel) during 1970-90. In addition to confirming the strong link between domestic R&D stocks and TFP growth found in previous studies, they found evidence of sizeable international R&D spillovers. In a subsequent paper, Coe, Helpman and Hoffmaister (1995) showed that R&D undertaken in OECD countries does not just spillover to other OECD trading partners but also to developing countries. In their preferred model specification, the foreign R&D capital stock only affected productivity when interacted with the import share. The more open the country, the larger the marginal benefit from foreign R&D.
While these studies provide empirical evidence for national and international R&D spillovers in line with theoretical R&D-based endogenous growth models, they do 9 These results should be viewed with some caution because firm-level rather than plant-level data were used, and because significant spillover effects were detected only when the effects of production experience on a firm's costs were misspecified. Notwithstanding these caveats, these results suggest that it might be reasonable as a starting point for modellers to specify learning spillovers along the lines of Irwin and Klenow's specification, assuming that marginal cost is a semi-logarithmic function of production experience, with production experience equal to cumulative firm output plus world cumulative output (net of the firm's output) multiplied by a constant (in the neighbourhood of 0.2 to 0.3 in Irwin and Klenow's sample).
not argue that these spillovers are sizeable enough to escape diminishing returns. In fact, the evidence presented by Jones (1995) , discussed next, suggests the contrary.
Jones has formulated and implemented a time-series test of R&D models of endogenous growth. The basic idea behind this test is that endogenous growth models based on investment in R&D, formulated by Romer (1990) , Grossman and Helpman (1991) , and Aghion and Howitt (1992) , imply that constant or declining economic growth should not be associated with an increase in the number of scientists and engineers, or in the amount spent on R&D. Yet, over the 1950-87 period, there was a strong upward trend in the number of scientists and engineers engaged in R&D in France, Germany, Japan, and the United States, while trends in total factor productivity growth have been stable or declining over this period. These results underscore the need to modify and refine the basic R&D-based endogenous growth models for empirical work, in particular calling into question their relevance for advanced OECD economies for which growth rates have been rather stable. experience since 1880 has had a large, persistent effect on growth rates, or whatever persistent effects have occurred have miraculously been offsetting."
Finally, he investigated whether the strong positive trend of investment-to-GDP ratios for many OECD countries has had any persistent effect on growth rates, which would be the case if the simple AK model, associated with Romer (1987) and Rebelo (1987) , held true. The AK model can be seen as a reduced form of the class of endogenous growth models with constant returns to scale in the factors of production that can be accumulated through investments. Investigating the time-series properties of individual OECD countries, he found no persistent upward shifts in GDP growth which would be associated with the documented upward drift in the investment-to-GDP ratio. He concluded: "a permanent increase in the investment rate does not produce a permanent increase in the growth rates, but rather the effects on growth are transitory." 
III. Trade Reforms and Steady State Effects
This section provides an overview of the treatment of growth effects in applied trade models. While some studies have started the process of incorporating endogenous growth mechanisms, large scale models have so far been confined to steady state comparisons.
One of the first efforts to quantify accumulation effects is due to Baldwin (1989 Baldwin ( , 1992 , who computed estimates of potential dynamic gains from the EC92 program to eliminate all barriers to trade and factor movements within the European Community.
He distinguishes between a "medium-term growth bonus" due to induced capital formation and a "long-term growth bonus" due to induced technical change. Using
Solow's terminology, the medium-term growth bonus is a level effect whereas the long-term growth bonus is an endogenous growth effect. The medium-term growth bonus, derived from an initial steady state assumption and being identical to the steady-sate version of equation (10) below, is assumed to come about as EC92 increases the productivity of existing factor endowments, thereby leading to increased income, saving, and investment. Baldwin shows that the medium-term growth bonus can be quite substantial as compared with the usual static gains from economic integration, concluding that the Cecchini Report's estimates of the economic benefits of EC92 were at least 30 percent too low. Baldwin (1989) also calculates the long-run growth impact of EC92 using two simple endogenous growth models. In the AK model, the steady state rate of output growth is equal to the savings rate times the steady state output-capital ratio, minus the rate of depreciation. Estimated static gains of EC92 point to an increase in the outputcapital ratio of 2.5 to 6.5 percent and, based on a savings rate of 10 percent, this leads to an increase in the growth rate of one-quarter to three-quarters of a percentage point.
This represents a permanent growth effect rather than a level effect because there are, by assumption, dynamic increasing returns to capital accumulation. He also calibrates the R&D based model of Krugman (1988) . This model features investment in R&D to lower the cost of producing existing product designs (process innovation as opposed to product innovation). On this basis, 1992 would add between about 0.3 to 0.8 percentage points to the permanent growth rate. Kehoe (1994) constructed rough estimates of the effects of economic reform in Mexico, including trade reform, on the steady state rate of economic growth, due to both learning-by-doing and specialization. Growth for the economy as a whole is a weighted average of growth rates for individual industries, with weights given by industry output shares. Levels of experience in production, and hence productivity, differ among industries. To the extent that trade leads to specialization in industries with high rates of productivity, this can lead to increased economic growth for the economy as a whole.
Kehoe developed a specialization index to capture the relationship between trade, interindustry specialization, and economic growth. This index was subsequently used in a regression to estimate the effects of free trade on Mexican economic growth.
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The 10 Regressions using a cross-country data set for a large number of countries over the assumed policy changes, when combined with coefficient estimates from the regression, yielded an estimated increase in the growth rate of Mexican manufacturing output per worker of 1.6 percent per year.
Calibration studies of multilateral trade liberalization under the Uruguay Round have also incorporated medium-term growth effects related to capital accumulation.
The results of this literature are driven by classical capital accumulation mechanisms, and have not been extended to examination of endogenous growth effects. Essentially, starting from the assumption that all countries are initially in steady state, the postreform steady state is solved using a macro closure of either fixed savings rates, or alternatively fixed net real returns to savings and investment that are based on an infinite horizon model. For example, Francois, McDonald and Nordström (1995) report that the medium-term investment effect, conceptually identical to Baldwin's, multiplied the static gain by some 50 to 250 percent, depending on model specification. Other
Uruguay Round studies including accumulation mechanisms include Haaland and Tollefson (1994) , Harrison, Rutherford, and Tarr (1995) , and Golden, Knudsen, and van der Mensbrugghe (1993).
IV. Policy Reform and Transitional Effects
As pointed out above, global trade models have so far been confined to steady state comparisons. This approach, while convenient, may prejudice the numerical estimates, especially for developing countries. This is shown next using a simple Solow(1956) model.
The key elements of the model are as follows. Production is aggregated across the entire economy. Physical capital and labour are combined to produce a single final output. The aggregate supply of labour is assumed to grow at a constant rate. Labouraugmenting technical change is assumed to occur at an exogenously specified rate. Final output can either be consumed directly or used as an investment good. We adopt the classical assumption of a fixed savings rate. This economy tends toward a steady state in which output per capita grows at a constant rate that is equal to the rate of technical progress. However, to reach the steady state takes time. Indeed the economy never period were reported in Backus, Kehoe, and Kehoe (1992) .
quite gets there (Deardorff, 1971) . The main point of the analysis is to show that policy reforms during the transition period may considerably speed up the process of reaching higher income levels.
A Cobb-Douglas production function is assumed. This facilitates explicit solution for the transitional growth path.
The notation is standard: Y(t) denotes the output at time t, L(t) labour, K(t) capital, and
A(t) efficiency. L(t) and A(t) are assumed to grow exogenously at rate n and g,
The savings rate s is fixed and capital depreciates at rate δ. 
Define k(t) = K(t)/A(t)L(t)

(t) = Y(t)/L(t), evolves according to
The half-time of convergence increases slightly as the output per capita approaches the steady state. That is, the time that it takes to close half of the remaining gap becomes longer and longer, and the economy never quite gets there. Let us now calculate the static impact and the medium-run accumulation effect of a policy change undertaken during the transition to steady state. In our simple framework, we can represent trade policy reform (or any other reform) as an enhancement to the efficiency of productive resources, captured in the model by an increase in A(0). We assume that an appropriate policy reform makes it possible to produce a greater quantity of output using the same quantities of productive factors.
The increased productivity will also affect the incentives to accumulate capital, reinforcing the initial impact over time. Differentiation of (5) yields the following equation:
Equation (8) gives the percentage change in output per capita at time t due to a policy change at time 0 that raises the efficiency by a proportion dA(0)/A(0), accounting 12 In the limit, k(0) 6 k * , t ω approaches t ω = -ln(1-ω)/(1-α)(n+g+δ). As we rarely know how far the economy is from steady state, this formula can be used as a first approximation of convergence time. For example, the time it takes for half the initial gap to be closed, t ω = ln(0.5)/(1-α)(n+g+δ), is 10.4 years if α is equal to 1/3 and (n+g+δ) is equal to 0.1.
for the policy-induced capital accumulation between the time of the policy reform (0) and the time of evaluation (t). Equation (8) example, that the income gains attributed to the Uruguay Round over the medium-run tend to be inflated. For example, Francois, McDonald and Nordström (1995) implicitly assume that the world has fully adjusted to the new policy regime by 2005. Yet a rough estimate, using equation (7) and Figure 3 , suggests that only some 50 percent of the "medium-run" accumulation effects will have materialized by then.
On another level, applied studies may be guilty of under-estimating the value of the Round, especially for developing countries, by assuming that all countries (regions) are initially in steady state. As detailed above, cross-country regressions consistently find a significant negative impact of initial income on growth, suggesting that lowincome economies, other things equal, tend to grow faster than their wealthier To study this issue, consider two economies with the same underlying parameters and policies, but where one economy is close to steady state (developed country) while the other is on the transition path far from the same steady state (developing country). It can be shown by comparing (10) and (11) that the medium-run growth bonus is larger for economies starting far below steady state for any finite time.
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The transitional growth accelerates more for the economy out of steady state than for the economy near steady state. To see this, recall that for a given k(t), growth in k is given by the vertical distance between sk(t) 
dA(t)/A(t). (Recall the definition of k(t) = K(t)/A(t)L(t)).
Because the schedule is non-linear, reflecting diminishing returns, the impact of the shift is larger the lower the initial k(t). Hence, the transitional growth rate accelerates more for economies out of steady state, and more so the further away from steady state an economy is initially. (The asymmetric growth impact can also be shown directly by differentiating equation (6)).
The time path of output per capita and the corresponding growth rates are illustrated in Figures 4 and 5 . In the example, the underlying exogenous growth rate g has been set to zero for expositional reasons. However, the result holds irrespective of the underlying exogenous growth rate. At time zero, it is assumed that a policy change takes place which raises A(0) by 10 percent. This lowers the capital stock per unit of effective labour, inducing additional capital accumulation. Both economies experience a transitional increase in growth rates above what they would otherwise have been, but more so for the developing economy that embarks on a steeper transition path to the new steady state.
[Insert Figure 4,5 here]
Note that after the policy reform the developing economy reaches the old steady state income in just 10 years (in this example), whereas absent the policy reform it would have taken far longer, indeed an infinite number of years. This suggests that an important aspect of a policy reform for developing countries is that it may allow economies to reach higher levels of income in a much shorter time than otherwise. In present value terms, a policy change may hence be far more important than suggested by the static effects if it sets the economy on a higher transitional growth path.
To explore this issue further, let us consider the effect of a policy reform on the present value of GDP. Through numerical integration of equation (5), we provide an example to illustrate our point. Table 1 gives the change in present discounted value of per capita GDP, as a percentage of initial GDP, following a policy reform with a one percent static impact on GDP (dA(0)/A(0) = .01/ (1-α) ). In terms of Figure 4 , we calculate the discounted area between the solid (post-reform policy) and dotted (pre-reform policy) lines for the developed and developing country, respectively. The discount factor (real interest rate, r) is taken to be 5 percent, 3 percent above the assumed exogenous growth rate. The other underlying parameters of the example are given in the Table. We distinguish between a developed country that is initially in steady state, and three developing countries with initial capital stocks below steady state, as given by k(0)/k* = 0.25, 0.5 and 0.75, respectively. A graphic illustration of the relationship between the initial development level (in relation to steady state) and the impact of a trade policy reform in terms of changes in present value GDP is provided in Figure 6 .
[ Figure 6 , Table 1 
here]
The results of our analytics suggest that the implications of policy reforms for developing countries are qualitatively different than those for developed ones. This is because of the impact on transitional growth. By setting their economies on a higher transitional growth path, a policy reform allows "the fruits of development" to be realized at an earlier date. Even a "modest" policy reform worth one percent in static income is in present value "worth" perhaps 50 to 150 percent of initial GDP, depending on the initial state of development and the rate of convergence to steady state (which depends critically on the value of α), and, of course, the discount factor. The more underdeveloped the economy is initially (in relation to its own steady state income), the greater the present value income gain of being set on a higher transitional growth path.
The impact of policy reforms depends crucially on the initial state of development.
A final word of caution is called for when interpreting these income effects. In the present framework, with a single composite good and a fixed marginal propensity to save or consume, movements in the present value of consumption (and hence of temporal welfare) must, by construction, follow that of GDP. However, in a more general framework, and particularly in one with explicit intertemporal optimization, changes in the present value of GDP are not necessarily indicative of changes in intertemporal welfare. various dynamic effects of trade liberalization on economic growth, both due to standard transitional growth effects (i.e., level effects) and due to permanent endogenous growth effects. These effects have also featured in the policy debate during negotiation and ratification of these agreements and programmes. While our 14 Indeed, the current model specification does not allow comparison of intertemporal welfare in the context of intertemporal maximization, as such a process has not been modelled. The present analysis, with classical savings behaviour, is similar in some ways to the reduce form structure of simple variations of overlapping generations macro models with relatively inflexible savings rates. The extension to the case of an infinite horizon framework with endogenous savings, while straightforward in principle, is beyond the scope of this paper.
understanding of the relevant mechanisms is incomplete, it is clear that dynamic effects are important, and can probably overwhelm the static efficiency gains.
The literature on calibrated numerical models of international trade with endogenous growth is still at an early stage. The theoretical literature on endogenous growth has concentrated on highly stylized models in order to identify the various channels through which optimizing behaviour may give rise to economic growth, and the empirical literature has yet to establish which mechanisms are most relevant empirically.
Meanwhile, the incorporation of dynamic effects into applied trade models have focused mainly on comparison of steady states, abstracting from transition paths.
Considerable effort appears necessary to bridge the gap between these simple stylized steady-state models, and large-scale applications involving transitional dynamics well outside the region of steady-state equilibria. Given the current level of understanding of trade and growth linkages, specifying the transition process based on classical growth theory would appear to be a practical and relevant area for current research as a complement to endogenous growth theory. This paper has shown that focusing on the steady-state involves suppressing crucial aspects of the dynamic story, particularly for developing countries. Trade policy reforms can spur growth, if not permanently than at least temporarily, and more so the further away a country is from its steady-state. Thus, the impact of policy reforms depends importantly on the initial state of development, a point that has been largely overlooked in the applied modelling literature. Change in the present value of per capita GDP, as a percentage of initial GDP, following a policy reform with a one percent static impact on GDP. 
